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stone, Culm, Grauwacke, Upper Carboniferous formation, and the 
Permian formation (Murchison). 

Observe :--(a.) All these portions of the flora of the Lower Carbo- 
niferous formation have a very great affinity with each other, and all 
contain three remarkable species ( Calamites transitionis, C. Rwrnerl, 
and/~agenaria Welth~imiana [Knorria irnbrivataJ), which truly de- 
serve to be called "Leitpflanzen " (characteristic plants). 

(b.) The genus Knorria, Sternb., ought no longer to exist. I t  is 
only a form of the genus Sagenaria or LeTidodendron , and the most 
common species, Knorria imbricata, belongs to Sagenaria Weltheim- 
~ana. 

(e.) Sligmaria j~coides is in reality a rhizoma of Sigillaria. I 
possess a great number of different degrees of development of this 
remarkable plant, which ought to be figured and published, but at 
present I do not know whence they have come. 

Some time ago I had the honour of sending you a memoir en- 
titled "Die angeblich in der Grauwacke vorhandenen Kohlenlager," 
&c. (" The Coal-deposits supposed to exist in the Granwacke "), in 
which I announced the locality whence I had obtained specimens of 
Pterygotus Anglieas with the qraTtolites , the first found in Germany. 

I have to request that you will have the kindness to communicate 
all these observations to the Geological Society, of which I have the 
honour to be a Foreign Member. 

2. On the F~strwAT~R D~eosI~s of BESSAR~, MOLDAVIA, WAr.- 
T.ACHIA, and BvT.Q~.  By Captain T. SPRArr, R.N., C.B., F.R.S., 
F.G.S. 

I~ some brief papers recently published in the Society's Journal o, 
I have drawn the attention of geologists to the freshwater deposits 
which so extensively form the margin of the Grecian Archipelago 
and the Sea of Marmora. 

I have also stated, that they seem to me to be connected with 
similar freshwater deposits which I have described as existing in the 
southern part of the Dobrutchat, between Baljik and Kustenjeh; 
and with others bordering different parts of the Black Sea, such as 
those noticed by Hamilton in the valley of the Halys near Sinope ; 
and by Pallas, De Hell, and others at Kerteh, Taganrok, and Odessa. 
All these give fragmentary indications of a great Oriental Lake having 
extended over the area of the Grecian Archipelago, the Black Sea, 
a~d Sea of Azof. 

From recent observations made whilst employed within the Delta 
of the Danube and the adjacent lakes, I am enabled to state that 
large portions of the southern parts of Bessarabia, Moldavia, and 

* Quart. Journ. Geol. Soc. vol. xiv. p. 212. 
f Ibid. vol. xiii. p. 77; and vol. xiv. p. 203. 
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Wallachia, reaching apparently to the foot of the Carpathian moun- 
tains, are composed of lacustrine deposits, purely of freshwater 
origin; although, from their containing a peculiar striated bivalve 
like a Cardium, and from the mistaking of a large fossil Dreissena 
for a Mytilus, by some early travellers, some portions of these de- 
posits have been considered to be indicative of brackish water 
conditions ; there having thus been an apparent admixture of marine 
with the freshwater shells of these strata. 

Although I thought there was an error regarding the so-called 
Mytilus, since I had seen the large-sized Dreissena, much resembling 
a Mytilus, in the gravel or drift-deposits of Gallipoli and Rodosto, I 
had for a long time no means of solving the doubtful point either 
in its ease or in that of its associate, the apparently marine Cardium ; 
for, notwithstanding many dredgings made in different parts of the 
Black Sea during the late war, I never coald discover either of these 
bivalves, or their representatives, living in its water, although a true 
Mytilus is the most common living shell in the Black Sea. 

When carrying out my researches on the shores of the Danube, 
however, I observed numerous valves of a shell resembling this 
apparently marine Uardium, cast up together with marine and fresh- 
water shells, near every embouchure of the river; and, notwith- 
standing that my research was renewed on this account, no living 
specimen could be obtained from the brackish waters of the adjacent 
parts of the Black Sea. The conclusion to which I then came, in 
consequence, was that the loose valves must either be fossils, and 
had been carried out by the Danube from some of the deposits 
bordering it, or that they were living either in some brackish lagoon 
within the Delta, or in the river itself. 

The survey of the lakes of Kattabug and Yalpuk following soon 
after, I then discovered that these shells were abundant within 
them; the mollusc to which they belong living there as a really 
freshwater bivalve in depths of 5 and 6 feet and more ; and I then 
saw that the animal differed from the true marine Cardium in having 
two elongated siphons. 

I t  was thus rendered more probable that the Cardium-like shell 
in question is truly a freshwater bivalve, which had existed in, and 
descended from, the great Oriental Lake period; probably, however, 
with some slight modification of character, since it seems to me to 
be nearly identical with one of the so-called Cardiums found in the 
Kertch deposits; and with the one in the gravel at Gallipoli in the 
Dardanelles, where it is associated with the Mytilus polymorphus of 
some authors, the Dreissena of modern conchologists. 

I t  is important to make these preliminary remarks whilst contem- 
plating the freshwater deposits of the southern parts of Moldavia 
and Bessarabia, and of the Dobrutcha, in which apparently the same 
bivalve is abundantly found, in order to remove the impression which 
might exist, of its being a Cardium that has by a gradual transition 
from a marine to a brackish, and finally to a freshwater medium, be- 
come habituated to the latter as its natural element. From my own 
observations I am inclined to view it as being originally a purely 
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freshwater creation, as much as the Unio or the Dreissena, its present 
associates. But this is a point for the naturalist to determine ; my 
superficial views and acquirements merely permitting me, and with all 
deference, thus to state my opinions, which are the grounds for the 
conclusions arrived at in the following detailed description of the 
deposits bordering the Danube, and which I hence regard as of a 
purely freshwater, and not of a brackish water origin. And I may 
be permitted, perhaps, to plead for indulgence relative to any error I 
may have committed on this head, from not having it in my power 
to refer to works of modern geologists bearing upon it, more especially 
of Professor Abich, who may have already published a similar con- 
clusion from researches in other localities prior to, or subsequent to, 
mine made in 1856 and 1857 at the Danube. 

The southern bounds of the Danubian Valley below Widdin is 
remarkable for rather abrupt and high land ; whilst on the north, the 
Wallachian, Moldavian, and Bessarabian area rises in such a gentle 
slope, that it appears to the eye, in many parts, a dead level for 
miles, constituting the Steppe. But nevertheless, it is found to be 
slightly undulating, and to increase in elevation as we recede from 
the Danube. It  is also traversed by several well-marked, although 
shallow, valleys, which near the sea-coast, or the Delta of the 
Danube, terminate in long brackish lagoons, or freshwater lakes, 
bordered by old sea-cliffs, or steep embankments, which exhibit some 
sections of the strata constituting the "Steppe-deposits." 

These deposits seem to be divisible into three distinct series; 
although in reality there may be only two,--namely, 1st, a lower 
group of marly strata, whitish, grey, and brown, with indurated 
layers of sandstone and marl. 2nd. A middle group of softer marls, 
with fossils differing, for the most part, from those in the former, and 
in general more closely resembling the shells living in the existing 
lakes. It is possible, however, that these two series are not distinct 
in geological time, or unconformable. They may be more developed 
towards the extremity and lower parts of the Steppe than in the 
upper portion, where they may have formerly existed, but have been 
since denuded, having had a greater elevation, and consequently 
been subjected more readily to the violent degrading effects of some 
subsequent disturbance in the condition and limits of the old lake, 
whereby the group No. 3 was originated. This is probably a drift- 
series. Its deposits are apparently more earthy than those of Nos. 
1 and 2, and contain in their lower part some bands of drifted fossils, 
which seem to have been gathered together by their gravity at the 
cessation of the troubled condition that produced the drift, and 
denuded the older lake-deposits. This drift, or deposit formed 
between the lacustrine and the present period, filling the hollows in 
the denuded surface over a wide extent of the lacustrine area, has 
given its smooth and level character to the Steppe. 

It  is not clear to me that the apparently troubled and turbid 
waters depositing this drift were as purely fresh as the waters of the 
lake at earlier periods ; for there are certain facts which lead to the 
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inference that these deposits are impregnated with salts, either of 
mineral or marine origin :--such as the uncertainty of obtaining 
drinkable water from wells sunk in many parts of the Steppe ; also 
the growth, in some localities, of certain saline plants from which an 
alkali is obtained; the fact also that only certain trees will flourish 
on that part of the Steppe where the earthy maxis of the drift 
alone form the surface. Several mineral-springs also, of consider- 
able medical repute, I believe, are known to exist in the Princi- 
palities. 

This saline property may, however, not be due to purely marine 
salts, but to some mineral solutions that were set free from volcanic 
or other subterranean sources during the final destruction of the 
great Oriental Lake, the existence of which is identified by groups 
No. 1 and No. 2. The existence of this old lake, therefore, may be 
said to be traceable to a period immediately before the present Black 
and Caspian Seas changed from fresh to salt. 

This superficial drift, indicating the presence of saline matters, 
may indeed be the result of depositions that occurred during that 
transition-period, and thus may indicate that during that event there 
was a sudden admixture of a large body of sea-water with the lake, 
which probably, I think, rapidly subsided to the level of the Medi- 
terranean, being now brought into connexion with it by the opening 
of the Bosphorus, brought about by the general volcanic disturbance 
that apparently then took place. For great upheavals must have 
occurred about this period, as shown at Baljik by the high elevation 
at which the corresponding freshwater deposits and relics of the drift 
are now found, namely, about 600 feet above the sea. From this 
height they gradually incline towards the valley of the Danube, or 
rather towards the north,--just as the Bessarabian deposits gradually 
incline towards the south. But the lake may probably at the latter 
period of its existence have stood at a much higher level than the 
present sea, as conjectured in former papers. 

I f  this be the true explanation in respect to the origin of the 
superficial deposits or drift, then the body of sea-water thus suddenly 
thrown into the lake must have come from the north, by the up- 
rising of some large portion of Russia, as has before been conjectured 
by some of our most eminent geologists in accounting for the origin 
of the drift; that is, on the supposition that the superficial earthy 
marls constituting group No. 3 of the Steppo-serics is a real drift, 
or a deposit formed during the change of the lake into a brackish or 
salt sea; and I have seen no recent deposit, either as a member of 
the superficial marls or otherwise, that indicates, by evidence o f  
fossil shells, a long tranquil period of brackish water conditions. 

I lean also to the opinion that the lake was not long at a higher 
level with brackish water, or in a transitional state, from the fact 
that a communication apparently existed about this time between 
the Black Sea and the Sea of Marmora by the Buyuk Tchekmejeh 
Valley, which is, I believe, nowhere more than a few feet above the 
present level of the Black Sea, and consists of a chain of lakes, 
marshes, and alluvial soil. 
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I must apologize for commencing my remarks with such specula- 
tions ; but, as the contemporary freshwater deposits of other localities 
have been made familiar to the Society by my recent papers, I am 
induced to keep these ideas prominent whilst the South Russian 
deposits are being noticed. 

As the shores of the Yalpuk Lake present the best sections for 
the study of the Steppe-deposits, I shall here give two or three 
sections from its cliffs and banks; first mentioning, however, that, as 
the Steppe-deposits have a very gradual incline from north to south, 
it is only towards the head of this and the other lakes, and at 
distances of from fifteen to twenty miles from the Danube, that the 
lower group of freshwater deposits (No. i of the series) appears 
visible above the level of the lake. The extremity of the Steppe at 
the southern part of these lakes is composed of the upper and newer 
groups of loose marls, in which there is a change of character and 
less evidence of stratification. 

The following section (fig. 1) was taken on the west side of the 
Yalpuk Lake, two or three miles below Bolgrod; it shows about 
100 feet of the lower group of freshwater strata, No. 1. 

d. 40 feet of yellow, brown, and grey sands and sandy marls, 
closely interstratified with detached bands or slabs of indurated 
sandstone. The whole contains casts of freshwater shells, and 
selenite. 

c. 8 feet of marly sandstone, containing freshwater shells. 
b. 1 to 2 feet of black peaty marl, overlaid by a band of marl, 

about 1 foot thick, with numerous freshwater shells. 
a. 40 to 50 feet of sands and marls, containing beds with the 

same freshwater shells; and with two species of the striated 
bivalves (small ffardium)scattered through the whole group; 
but the flattish bivalve is the most numerous I. 

* The specimens of fossil shells sent by Capt. Spratt from this locality have 
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Section fig. 2 is also taken from the west side of the lake, but a 
few miles lower down, near the village of Inputsitza. 

Fig. 2.--Section of the Steppe Deposits near Inputsitza. 
. . . . . . . . . . . . . .  

e 

d 
e 
b _ 
a 

- ~  _U- . . . . . .  

a is a stratum, about 12 feet thick, of grey sandy marl. The 
striated bivalves ((Yardium or Didacna) found in the lower 
group of freshwater strata are abundantly dispersed through it, 
having their valves closed. In  the upper part  there is a very 
fossilfferous bed, about 1 foot thick, containing Unto, Planorbis, 
Paludina (large and small), Melanopsis (two species, large and 
small, and both smooth), also a Limncea (L. peregra, apparently) 
and _Neritina. 

b. A bed of black peaty marl, with lignite and impressions of 
leaves and weed. At its base is a thin stratum of ferruginous 
sandstone, with a thin band of ochre-like clay beneath. 

c. 6 feet of yellow sandy marl, with a few of the same fossils as 
those in a. 

d is a bed of dark peaty marl, 5 feet thick. 
e. A band of black peat ;  6 inches. 
f .  Dark peaty marl, 10 feet thick, with freshwater shells. The 

fossils occur chiefly in a bed about 1 foot thick. 
g. A fragment of the sands and indurated sandstones shown in d 

of section, fig. 1, near Bolgrod. I t  is similarly composed of 
detached bands of gypseou~q sandstone and indurated sandy m a r l ,  
with casts of freshwater fossils upon them. Both g and f have 
been subjected to considerable degradation or denudation before 

been examined by S. P. Woodward, Esq., F.G.S., who has kindly supplied the 
following list : -  

Fossil shells from the Lower Freshwater Deposits of Bessarabia from near 
Bo~Trod , Moldavia. 

Paludina vivipara ? 
, young, of a more ventricose 

form. 
Valvata, sp. 
Rissoa ? exigua, Eichw. ? ; shell imper- 

forate. 
Triton, Eichw. ?; shell umbilieate. 

Hydrobia ? Conus, Eichw. ? ; slender, 
3 lines long. 

Melanopsis acicularis, Fgr. 
Neritina fluviatilis. 
~ s p ,  

Planorbis eorneus. 
Limn~ea peregra. 
Cardium (I)idaena). 
Dreissena polymorpha. 

. . . .  ~ S p .  

Fossil shells from the Utrper Freshwater Series at the ,~outh end of Lake Yalpuk. 

Paludina vivipara ? ; with flattened I Unto pietorum. 
whorls. I Cardium (Didaena) erassum. 
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being covered by the superficial earthy marls (h, i), and in 
some parts are entirely wanting. The debris of f and g is some- 
times found in the lower part of the overlying deposits (h, i ) ;  
and appear as groups of shells from f ,  and fragments of the 
sandstones from g, collected together in the hollows formed by 
the  denuding action. 

According to this evidence, therefore, the deposits h and i belong 
to No. 3, the superficial series or drift, which here directly overlies 
No. 1, or the lower freshwater series, represented by a--g. 

Further southward, and on the point above Inputsitza, occurs a 
cliff, about 25 feet high, composed wholly of the stratum g of the 
Section fig. 2 ; the subjacent beds being below the level of the lake. 
Here the overlying beds of the upper series are also somewhat 
gravelly, being the rounded fragments of the indurated layers in g. 

Below Inputsitza the above group of deposits entirely disappear; 
and a loose marly series occurs, which I have designated as 1%. 2 
(p. 283), from its containing some distinct fossils, as well as differently 
characterized strata. No good section was seen showing these marls 
in juxtaposition with the beds of the series No. 1 ; and therefore it 
could not be determined whether they were conformable or not; or 
whether the former are distinct, indicative of a second period of 
change in the general features, and therefore of the deposits and 
molluscan fauna, of the lake, as I imagine may be the case. 

A cliff under the village of Babel, on the east side of the lake, 
presents a good section of this series of deposits forming the extremity 
of the Steppe. 

Fig. 3.--Section of the Steppe De_posits near Babel, on the east side of 
LaIce YalTuIc. 

Village. 

b. Porous earthy marl, without fossils. About 70 feet~ 
a. Brown clay, with bands of fossils. About 25 feet. 

The cliff at Babel (fig. 3) is about 130 feet high, and is composed 
of loose sands, marls, and sandy marls, but changing so slightly, or 
so gradually, as to show no distinct stratification except by colour. 

a is about 25 feet of brown clay or marl ;  containing numerous 
fossils, particularly towards the upper part of it, where the 
fossils lie in beds in great abundance. Some of the fossil shells 
(Dreissena) having both valves, indicate that they lived where 
they have been deposited, without any violent transport of the 
sediment having taken place. A delicate and minute Falvata 
and a small Planorbis also occur, associated with a very large 

VOL. X V I . - - P A R T  I .  Y 
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Paludina,  a Limncea, and a very large Oardium, somewhat 
similar to those found living in the adjacent lake and the 
Danube. 

This portion of the deposits at Babel appears to me to have been 
tranquilly deposited during a second condition of the lake, when 
these new and characteristic shells were living in it. Similar fossils 
and the same conditions of the strata occur in the cliff on the oppo- 
site side of the lake at Bardur*. 

The whole of the fossils in this series resemble the living species 
more than those contained in the lower group No. 1, which is seen 
only in the upper half  of this lake;  the characteristic striated 
bivalves of group No. 1 being wanting in this group No. 2, as far  
as I have observed. 

This lower and fossiliferous portion of the above section at Babel 
is succeeded by about 70 feet of unfossiliferous brown marls or 
earthy marls (b) that  very much resemble the superficial or drift 
series; but I colfld not clearly define a positive separation between 
a and b ; although, from some appearances of such division, I think it 
may exist, and that we have here a section of both the series No. 2 
and No. 3. Fossil bones, much worn, of some large animal were 
found at the base of this cliff; and I have been informed that  the 
remains of fossil Elephants and other large Mammalia have been 
procured from the upper series of Steppe-deposits in several localities. 

I found the same geolo~cal and pain?ontological characters in the 
deposits of the Steppe at Galatz and near Ibrail, as well as more in 
the interior of Wallachia. Approaching the Carpathian chain, I 
found that  they became more gravelly, particularly on the line of 
the Secreth. 

The foot of the Carpathian mountains between Foksehan and 
Rimni is composed of vast gravel-beds, rising several hundred feet 
above the Wallachian plateau, of which it forms the abrupt boundary. 

These graveUy beds seem to have been deposited lmder great dis- 
turbance, and to be of late origin. They have been derived appa- 
gently from the rocks of the Carpathians during some great upheaval, 
accompanied by some great water-action operating powerfully and 
extensively. This mass of debris, whether of prior or of contempo- 
rary origin, must have greatly contributed to the superficial or drift 

The following list has been drawn up by Mr. Woodward on examining 
Capt. Spratt's specimens :- 

Fossil shells from under Babel and Bardur, Lake Yalpuk. 

Paludina vivipara ? 
Valvata piscinalis. 
Lithoglyphus natieoides, Fdr. 
Melanopsis Esperi, $u 
IIydrobia Caspiea, Eichw. ? 
Bithynia variabilis, Eichw. ? 
Neritina fluviatilis (= Danubialis). 

sp. 
Limn~ea aurieularia. 

Limnaea, sp. ; very slender fragment, 
like young ofL. stagnalis, vat. fragilis. 

Planorbis marginatus. 
- - ,  sp. ; slightly keeled. 
Cardium. 
Cyclas rivicola. 
Pisidium. 
Dreissena polymorpha. 
Unio (fragment). 
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deposits corresponding to No. 3. I found that even at Foksehan, as 
at Galatz, the water of the town-wells was often so saline, owing to 
its containing some mineral salt, as to prevent its being drunk by 
the inhabitants. But I was informed such wells were not universal, 
as some penetrated springs of good water. 

In no part of the intermediate district were there any evidences 
of a late Tertiary deposit of marine origin. The freshwater marls 
or the superficial drift cover Wallachia, as also Moldavia, Bessarabia, 
and the Dobrutcha; the latter with its earthy marls and gravels, 
and without any contained fossils but those which indicate transport 
by their fragmentary nature. 

Having sent to the Society a few fossils (with those from Moldavia) 
that came from the borders of the Danube near Rassova, and com- 
prise a peculiar striated bivalve (Uardium or Didacna) that seems to 
associate the Rassova deposits as a portion of the freshwater series, 
similar to the Bolgrod beds, I may here mention that I am indebted 
for these to my friend M. Lefort, commanding the French gun-boat 
stationed on the Danube, and who made an interesting trip in his 
vessel as far as the Iron Gates. I gladly acknowledge this act of 
courtesy on his part in thus so liberally sharing with me these speci- 
mens which he had himself proctrred so high up the Danube, on my 
pointing out the interest they possessed in connexion with my geo- 
logical researches in other localities. 

I shall now briefly notice that the Black Sea seems to me, since 
it has become p~trely a salt sea as at present, to have been limited 
to the strait which separates the end of the Moldavian Steppe 
at Latanof, from the Isaktcha Hills on the Dobrutcha side of the 
river, as the distance is only about 114 mile between; and when the 
sea reached it, the distance was no doubt less ; as it would now be, 
if the delta and river there did not fill much of the intermediate 
distance, at a level several fcet above the Black Sea. I t  thus then, I 
think; would present a sufficient contraction to form a barrier against 
the sea, with the shallow embouchure of such a river as the Danube. 
The river itseff must have been the agent that opened the channel 
which here divides, by only a little more than its breadth in many 
parts, the superficial deposits of the Steppe on the Moldavian side 
from the same deposits which cover the surface of the Isaktcha 
ridges on the Turkish side; thus admitting it to the Black Sea: 
the river's marine delta commencing at this point. 

These superficial deposits must undoubtedly have at one time 
been united there, and thus enclosed the upper basin within Isaktcha, 
as a true Danubian lake. Here the striated bivalves that we found 
fossil in. the freshwater deposits of the Steppe, and now in part 
apparently living in the present lakes, must have been preserved, 
only slightly varying in character under some influencing condition 
as the lake approached the present time. 

I think it probable even that others of these bivalves (as the 
Adacna) may still be found living; as I found the large Cardium- 

Y2 
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like bivalve, and two or three others, such as the Monodacna Casplca 
and Adacna plicata ? of Mr. Woodward's list annexed, in the Yalpuk 
Lake*. 

As I was not provided with my dredges when in the Yalpuk Lake, 
my living specimens were chiefly obtained by diving for them in 
different depths beyond 5 and 6 feet. As freshwater shells have a 
great permanency of character through geologic time, these may 
in all probability be still found in the upper lakes or basins of the 
Danube, that must have been in connexion with the Black Sea 
basin when the latter was a purely freshwater lake, and perhaps 
when at a higher level, as I believe it to have been. The living 
Cardium in the Bolgrod Lake could only have been brought there by 
the Danube; for this has become a freshwater lake by retaining 
the back-water of that river when flooded at its annual rising ; the 
River Yalpuk being too insignificant to be the real cause of the 
freshwater condition of the lake. Prior to the formation of the 
delta, this inlet in the Steppe, as well as those adjacent, must have 
contained the Euxine shells ; as it was then a mere lagoon open to 
the  Black Sea, just as the Raselm Lagoon now is. Associated with 
the purely freshwater bivalve found on the shores of the delta, is a 
very pretty flat bivalve (see specimen sent), which at first I thought 
must have also been found living in the  river, or the lakes adjacent, 
like its then doubtful associate, the Yalpuk Cockle (Cardium). But 
I at length ibund it living in the Black Sea, and plentiful also in 
the equally salt lagoon of Raselm ; so that this is as parely a marine 
shell as the Yalpuk Cockle is purely freshwater. 

I shall now briefly notice some sections of the formations bordering 
the southern side of the Danube near Tultcha and Besh Tepeh ; and 
others on the margin of the Raselm Lagoon, where I obtained some 
very interesting geological facts and specimens indicating the age of 
these strata. 

Fig. 4.--Section on the South side of the Danube near Tultcha. 
Fig. 4. Kishla. Danube. 

a b e d 

a. Trap ? b. Highly inclined siliceous rocks. 

Mr. Woodward's list of the recent shells obtained by Capt. Spratt on the 
freshwater lake of the Steppe adjacent to the Danube :-- 

Paludina vivipara. Cardium, sp. 
Melanopsis acicularis. ~ ,  sp. 
Lithoglyphus naticoides. Monodacna Caspica ? 
Rissoa (Hydrobia), sp. Adacna phcata. 
Neritina fluviatilis, var. Damtbialis. - - ,  sp. 
Planorbis corneus. Dreissena polymorpha, adhering 
Limn~a, sp. (aft. palustris), to Cardium. 
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C. A mass of stratified calcareous shales. The shale encloses no- 
dules of semicrystalline limestone, from which it has the appear- 
ance of being a conglomerate. I t  has perhaps been altered by 
heat. These beds incline from the trap-rock (a) at an angle of 
75 ~ towards the N.E. by N., and are about 300 feet in thickness. 

d. Brown marls, of the superficial or drift series; between 200 and 
300 feet above the Danube. 

At Isakteha, rocks similar to a, b, and c in fig. 4, are overlaid by 
the superficial marls d, and occasionally appear through them. They 
show considerable disturbance, arising from a protruded volcanic 
mass which appears to the west of the ruined town of Isaktcha. 

Fig. 5. Section from the Danube to the Raselm Lagoon. 

Popin 
Ialand. Raselm Lagoon. Besh Tepeh. Danube. 

a b e 'e 

In fig. 5 we have a section from the Danube across Bosh Tepeh to 
Popin Island, in the Rasehn Lagoon. 

a. Stratified schistose rocks, very hard. 
b. Dark-veined shales. 
c. Calcareous shales and schists; nearly vertical. 
d. Brown marly sands of the Steppe; no fossils. 
e. A cliff of brown sandy marls over the Danube, with beds of fine 

gravel, formed of fragments of rocks similar to those of the 
Bosh Tepeh Ridge. 

Fopin Island is apparently an outlying mass of the calcareous 
shales and schists a, b, c ; and is partially flanked with the unfos- 
siliferous brown sandy marls of the superficial or drift series. 

The calcareous shales here are more calcareous than in the Bosh 
Tepeh and Tultcha range, and contain abufidant fossils, possibly of 
the Triassic (?) age. 

I t  has yet to be determined whether the Isaktcha Rocks, which 
are all similar, are not of an older perivd ; and these rocks seem to 
extend in one continued chain to Matchin. South of NIatchin is a 
long valley opening into the Raselm Lake at Baba Dagh, or rather at 
Yeni Keni, where there was an ancient Greek colony, and where 
still exist the picturesque ruins of a Genoese castle. The ancient 
name, according to local tradition, was Eraklea. The town no 
doubt stood on the Black Sea at the Greek, ff not at the latter, 
period. On the south side of this long valley, which extends nearly 
to Matchin, rises another range of hills, parallel to the Tultcha 
range, but of less height. Its extremity juts into the Raselm Lagoon 
to the south and eaSt of Baba Dagh and Yeni Keni (or Eraklea) ; and 
the northern coast of this point or promontory presents the following 
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section, which shows rocks and characters entirely differing from 
those of the Tultcha range. We have here an upper member of the 
same group, if of the same age : or it belongs to a newer formation. 

:Fig. 6.--Section of the Promontory eastward of Yeni Keni (or Yeni 
,%1), Lake Raselm. 

a 
c . . . . . .  d 

- - ~  - ~ -  - ~, : ~ : - _ ~ : - ~ . ~ . ,  . . . . .  - ~ - .~----~ ._-:-~--. ~ -~---~__ ~ ~ - - ~ ' - ~ - ~ - - ~  c 

b a b a 

a. A red conglomerate. The frag~nents which it .contains are of 
schists and shales, but there are none of limestone ; neither 
are they rounded, as if water-worn. 

b. Compact limestone, grey and reddish, much veined, and semi- 
crystalline; 20 feet thick. 

c. Compact calcareous strata, associated with schists and shales, 
thinly stratified, and fully 50 or 60 feet thick ; but, being over- 
laid by the superficial marls (d), they are not fully seen. The 
beds c correspond with the thinly stratified grey and yellow 
calcareous shales forming the next cape or promontory to the 
south, called Dolashina, where they contain Inocerami. Here 
also they lie nearly horizontal, and are again capped by the 
superficial drift, which extends thence to Cape Media, where the 
dark vertical shales appear, and then the cream-colonred Inoce- 
ramus-limestones ; followed by the Chalk at Kanara, described 
in my former papers% 

Thus supplying some links in the line of research, it is hoped that 
these notes and remarks will, by the aid of the fossils already pre- 
sented to the Society, throw some light on the geology of the 
Dobrutcha. 

3. On the RrrIZOPODAL :FAUNA of the MEDITERRANEAN, compared with 
thdt of the ITALIAN and some other TERTIARY DEPOSITS. 

By T. RUPERT JONES, ESq., F.G.S. and W. K. PARKER, Esq., Mem.M.S. 

Introduction.--The Mediterranean has been the source whence a 
large number of the known species of Foraminifera have been de- 
rived. Beccarius (1731), Plancus (Bianchi, 1739), Gualtieri (1742), 
Ginanni (1755), Soldani (1780 & 1789), and Fichtel and Moll de- 
rived most of the material for their notices of these microscopic 
shells from the Mediterranean. D'Orbigny also and later naturalists 
have drawn largely from this rich source. 

Of late years, we have been favoured with the results of many 
dredgings taken in different parts of the Mediterranean by Prof. 

Quart. Journ. Geol. Soc. vol. xiv. p. 207, &c. 
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